The use of the achromat concept (1) to facilitate chromatic corrections in large storage rings is illustrated. The example given in this report is a lattice for a 75 GeV/c ring with six interaction regions having a betax = 1.6 m, a betay = 0.lm and a luminosity of 1.4 10 cm s . The chromatic corrections are done with four families of sextupoles, two for each transverse plane, the strengths of which are determined by the solution of four linear equations in four unknowns. The basic simplicity of the method allows on-line control of the sextupole adjustments.
Introduction
Sextupoles used in the lattice structure of storage rings for the purpose of making chromatic corrections may introduce geometric aberrations that distort the particle motion. The magnitude of these aberrations increases as the beta functions at the interaction points decrease. These distortions may be further compounded by geometric aberrations introduced by the bending magnets. Fortunately both of these degrading effects can be minimized in the following way: 1) The design of the first-order lattice containing the dipole and quadrupole components is chosen so as to minimize the magnitude of the inherent geometric aberrations.
2) The chromatic correcting elements (sextupoles) are introduced in patterns which do not deteriorate the geometric quality of the already chosen first-order lattice. It is the purpose of this paper to illustrate how this can be achieved by using some of the essential features of the second-order achromat concept (1 Particles were traced around the lattice to determine the zone of stability at the interaction point. Figure 3 shows the result of this tracing (100 turns of a full lattice) of particles for relative momenta deviations of 0.6, 0.8, 1.0, and 1.2 percent dp/p. Figures 4 and 5 depict the phase space motion in both transverse planes for the on-momentum particles. As can be seen from these graphs, the motion is close to linear. The curves are elliptical which illustrates that the geometric aberrations in the system are small.
Sensitivity Analysis
The above analysis is based on the realization of a perfect unity transfer matrix for each of the correcting sections, and on the absence of interlacing of the sextupole pairs. Using the program DIMAT we estimate how exactly these assumptions have been met. Figure 6 gives the same results as those given in figure 2 There is a significant change in the tunes and especially in the beta functions as a function of momentum. (The overall tune for the on-momentum particles was held constant.) The zone of stability is reduced for the 59 degree/cell case. This is evident in figure 7 . However the deterioration of the momentum dependence of the tunes and beta functions is more severe than it is for the stability diagrams. 
Conclusions and Suggestions
We feel that the above results are sufficiently encouraging to warrant further studies. Analysis of possible ways of reducing the higher order momentum dependence of the tunes and of the beta functions by the choice of the first-order lattice design seems in order. We also wish to emphasize that the above lattice is only an example to illustrate the chromatic correction technique used here. The value of the method now needs to be explored for other possible machine parameters to determine the limits of applicability of this technique.
